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(57) Abstract: An alkoxide compound that is represented by the follow- 
ing general formula (I) and is suitable to a raw material for thin film for- 
mation for use in a process of thin film formation though compound evap- 
(I) oration, such as CVD process. Further, there is provided a raw material 

for thin film formation comprising the above alkoxide compound. Still 
further, there is provided a process for producing a thin film, compris- 
ing vaporizing the above raw material for thin film formation to thereby 
obtain a vapor containing the alkoxide compound, introducing the vapor onto a substratum, and performing decomposition and/or 
chemical reaction thereof to thereby form a thin film on the substratum. (I) (wherein one of R^ and R^ is a C1-C4 alkyl while the 
other is a hydrogen atom or C1-C4 alkyl; each of R^ and R"^ is a C1-C4 alkyl; A is a Ci-Cg alkanediyl; M is a silicon or hafnium atom; 
and n is 4). 



wo 2005/085175 Al I lllll 111 II ill fill III 11 II 1 11 III lli 



(57) mit(3i 



T-Xl-tl^M^ 1 ~4 (OT/l-^/l/^^^ L. R^R-(jR^l±^mWc 1 ~4(7)T/V=3r/l' 




(I) 



wo 2005/085175 1 PCT/JP2005/002118 

m m m 

[0001] *^B^(*. J|#^(DT5y T/U3-;U$iB^^^ Lfcif*S'&:T/U3^V Rb 

[0002] ^-BjEi*. ±izmmmi^^^y<iy^. ^mm 

[0003] ±fBa)jlllli(DmitJ£<i: Urf*. ikJfililSJi. X/^j/^ 'J 

felT. ^iccvDtiBifef ^C<!:^,&§) a3f7b<^lf f,tL-5>A<. liJlfeSiJiPtt 

tg-efe-S^^ < (Dftm Ur ALD (Atomic Layer 

Deposition) >±^^t.Mk^affim«Ji7!)^«JSj:j:m3t^P -feX-efe 

[0004] IVIOD^^CVDj£(CfcLNr(*. jSlli(cSmA?>#M^#tiS&-r'S 9" 

rffil^fc#M^b^!KDl*. «^i^itS)52&u:«t#^S:SR3ic5^^-':7A'(b^#i&u: 



wo 2005/085175 2 PCT/JP2005/002118 

[0006] !f#i^:S:i^i : f^mw-e-s 2 i s 2 4^^^ 

^m:^m2 ■.nm2oo 0-3 5178 4^^^ 

4#i^S:SK3 : 2 0 0 3-1 1 9 1 7 1 -^^^ 

4ti^S:SK4 : ^|l^F^1ti^2 O O 3-7 4 9 8 6#^S 

l^«ltH^:5ci^1 : Inorganic Chemistry, Vol.36. No. 16, 1997, p3545-3552 

[0007] cvDmm<Dit't<m^n.it^itxmm^mj&-t^:fjm{zmi^h,^^mniz 
mmmijmuLxi^^^itiii^^tb^Jti^o mmjsi,w\y-^j^\:i'Di^xit. 

[0008] j^MBMrnmit. ^i^^Stefci^m. It^tDT-SyT/Uzi-^U^iBii^lcffl 
[0009] BP*,. ;*;^0^J*. TIB-JHSiC (I) xm^^^TJU^^iy i^it^<m. ZJti^ 

-^mLxtdi^mmmmmmn. ^xSiz:i<Dmmmmmmn^%itts-i±xntz 

f*lb^j^j^$-t±r»**:±ics*;Ru:x/xi*/\7'-0A^W^lli^«-r^» 



wo 2005/085175 



3 



PCT/JP2005/002118 



[0010] [-(bl] 



[0011] [unmii*. :^mm<Dmm(Dm7^:f5m{^mi^i^H^cvDmw:(D-m^^s-f 

[0012] *#0^(DT/U=i^i> KMb^!|^(i. ±iB-MiC (I) vm^^^=b(D-(:&^). 

[0013] ±iB-jfeiC (I) (zfctxr. M;bt^^j^^-efc^amT;u=i^e/ K^b^!|^f* 
. ^^ncDsmr/uzi^i- Rb^il^irhbij^f-gxi:. mMy:Ritmmi^^^^ 

[0014] ±fB-Jfe5C (I) (cfctxr> M;{»V\^-'t7A!l^-efc-g»/\:7-'t7AT/U=i^ 



wo 2005/085175 



4 



PCT/JP2005/002118 



[0015] ±lB-j!lSie (I) lzfcl^r. r\ r\ R'^ii;R'r*^$;K-S^mife1 --4(© 
T/U^/US<i: Uri*. pt5^/K tf /K -rv:^Ptf;K ^5^/U> 

iruri*. TiB-jSSie (II) -ea$tt<s«A^^(f t)tL-So ;*;^b^(Z)T 

y E»J $ 4, (7> -e 1*55: t^o 
[0016] [-fbZ] 



[0017] m^^s-^cDM'^ K:^-SA<^^ll^=^x^*/^^-'^?Ajl^lziB^iLr^^iJt 
. ±iB-jSa[5e (I) ■eftaLraLrt^'g)*<. TiH-jsa^ (iii) -ea^^t^ 




(II) 



wo 2005/085175 



5 



PCT/JP2005/002118 



[0018] [-(bS] 




(III) 



[0019] 3^^B^(DT/U=i^'>hMb^!K!ia>m<*^J<i:L-C(*. TlB^b^J^No. 1-N 

o. 2 2A<^(f Pj^t-So 
[0020] ['(b4] 



Ib^tlNo. 1 



SI— (— O-CH-CHj— )4 



It^lWlo. 2 
S 



itfsmo. 3 



f-0-C-CH-N( )4 Si-(-0-C-(»1-N( )4 



•It^iBlNo. 5 



It^^jNo. 6 



Si— (— 0— C— CH— )4 Si— (— O-CH-CHj— )4 S i — (-0-CH-(a<£-N:^^ )4 



\t^mo. 8 



S i — (— 0— C— CHg— )4 Si— ^O-CH-CHj— )^ Si — (— 0— C— CHf- N 



^b^Wo, 10 



^b^il^No. 11 



Si-(-0-C-CH2-CH2— N )4 Si--f-0-C-CH-CH2— N )4 



wo 2005/085175 



6 



PCT/JP2005/002118 



[0021] [^b5] 



^t^mo. 14 



Hf— f-O-CH-CHg— )4 
/ 



Hf— (— 0— C— CH— N 



Hf— f-0— C— CHj— )4 



Hf 



0— C— CH,— 



I 



\ 

ib^J^No.16 
Hf— (— O--CH---CH2— 

^b'&itelNo.lQ 
)4 Hf— (— O-CH-CH2— 

^b^ifelNo. 22 



Hf-f-O-C-CH— )4 



<b*1«lNo. 17 



I 



)^ Hf— (— 0-CH-CHj— N^^ )4 
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2-^ h^i/X5^;u. 2-xh^i/X5^;K 2-:? h^i^x^^^K 2- ( 
2-y K^i^x h^i^) x^;u. 1-^h^i^-1. 1 -i^pf ^;uy 2-^ 
1-ixpt5^/UX5^/u, 2-xh^i/-1. 1-i>p<5^;ux5^;K 2- 
^ V:^P7K^i/-1 . l-i?pt5^/ux5^;K 2-:^^h^->-1. 1 5^;ux5^ 
;K 2- (2-^ h4r'>xh^'» -1. 1-e?^5^;UX5^/U^(f f,+L^o 
> R'-ea^tt^m^tSti -8(DT;U^;U*«t LT(*> x5^;k :^p 

^v^pe/K ^^Zf^)V^ -fV^f^^K TS 
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m^lt. 1. 2-X^>i?:t-/U> 1, 2-^P/<>i;;i— /U. 1. 

/K 1. 3-^^^>i;;i— ;K 2. 4-/N4r-b->i?:i— ;u> 2. 2-i? 
^5^;u-i. 3-:^p/^>i?;!l— /K 2. 2-i;x5^;u-i, 3-:^p/^>i?7l— 
;K 2, 2-i?X5^;U-1, 3-7^^^>i?7l— /K 2-x5^;u-2-7f5^;u-l , 3 
-:^n/i>i>7i—Jl^. 2, 4-^>^ ;K 2-pt5^;U-1, 3-^P/^> 

i^Tl— ;k i-j><^;u-2. 4-^>'$e>i;;d— /u^A^^cf e)*T.'5o r':r 
t^R'-ea^^t-S^^iJii --3(DT;U^;U»4!: LTIi. x^;k 3^p 

[0040] ^^-^AzflyiJ-V-tLXlt. T h^^X (x h^V) 5^ 

^--t^A. ^h^^X (2-7^P7K4ri^) 5^^-'t7A. i^h^^X (T^^h^i^ 
) -OA. i^K^^X (^27^>^i^) ^^-OM.. ^h^^X (-<V 

X (m3T5/u) =}-^-^A^ T^h^^px (1-^ h^e/-2-^5^;u-2-::fp 

^>'§i>-2, 4-i^;i-:M-) 5^^-'t7A. (2. T/U'N^'^i >-3 , 

5-i;;f:M-) f^^^-^A. i^h^^x (2, 2. 6, 6-^ h^pt 5^;u^:;^ 
^>-3. 5-e?;i-:M-) 5^a»-'^7A^a)T h^^Xi8-i?>tr h:^ h5^a»-'^7A 

0; ex (p< h^i» ex (>o^>-2. 4-t?;ii-:M-) 5^^^'t7A. ex 

(Xh^i» ex (^>'$'>-2. 4-i^7|-^h) 5^^-'t7A. ex (^3 7^^ 
h^i/) ex ('^>^>-2. 4-i^;i|-:^h) =f-^-^U^ ex h^i^) 
ex (2. 6-e?^5^;U^3f^>-3. 5-i?7|-:^h) 5^^^'!7A. ex (Xh 

^i/) ex (2. 6-e?y^;u/^::f^>-3. 5-e;;!i-:*- h) ^^^':7A. ex 

(2-^P7K^i^) ex (2. 6-i^>5^;u^^^>-3. 5-i;;i-:^h) =f-^ 
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-'!7A. ex (ms^h^i^) ex (2. 6-i;y5^;U^3^^>-3. 5-i^7|- 
:^h) ^^-^L.^ ex (^37-5 P^i^) ex (2. 6-i?^5^/U^^^> 
-3. 5-i?;i-:^h) 5^^^'t7A. ex h^i/) ex (2. 2. 6. 6-^ 

h^^T/u^^'j' >-3, 5-e^;ii-^h) 5^'$r-'t7A. ex (x h^i^) ex 

(2. 2, 6. 6-T h^^5^/l/^^^>-3. 5-i^;i-:M-) =f-^-^2^^ e 
X (2-:^P7K^i/) ex (2. 6. 6, 6-T h^^5^/U^:^^>-3, 5- 
i?7|-:^h) 5^^-'t7A. ex (^3^h^i» ex (2. 2. 6. 
y^;u^7^^>-3. 5-i^;j-:hh) =f-^-^U^ ex (UsTSP^ix) e 
X (2. 2. 6. 6-T h^^T;u^::^^>-3. 5-i;7l-:^h) TiJJ-'^^AII 

(Dex (T;u=i^i/) ex (i8e?^h:^h) 5^^-'t7A^; (2-y^;u^> 

^>i?;f^i^) ex (2. 2. 6. 6-^ h^^^;u^3^'$»>-3. 5-i?;j-:^ 
h) =f-^-^u^ (2-y5^/u^>'$r vi^it^t') ex (2. e-i^^T^u^ 

^^>-3, 5-i;;i-:M-) 5^^-'^A^(7>'5f'j3^i^ex (i8i?>r h:M-) 

[0041] T/l/5-'t7A^U*— 9-<t: Lri*. m7L\t. *^lflCOT/U=i^i> Rb^JKs 
^rl^CiE^^^^-r-S hgXT;U=i^i/T/U5-':7A-\t>TBB [lb 7] Jc^-T 
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[0042] [lb?] 



q .J-q 




iV^,^^^ 1 ~ 2 0 (DT/U:^r/W***L. R'=fi. jg^*^ 1 ~ 8 COT/W^/U** 

j^SfSc 1 ~407'/U=3r/l'SS:«U. R'^(±. /^ P ^' Vj^^--eg^ $ t^-Cb J; < . 
mft'i::^*]?,^^^^^-^ J:v^^*fc 1 ~ 2 o©r/w^^uaxt±j^*m i ~ 8 o 

cDS^^a-L. q' (iO~2cofitcSr*L. r' « 0 ~ 2 w^ifeSrS-fo ) 

[0043] ±tBa> [1b7] (7)^b^iClcfclt<SL-ea^H'SiEfi'tt1S«^4^1b-^tli: L 

e';i^>> epgi^>. e^^'ji^v. ^;u7tNg>. N-p<T;uep 'ji^>. n 

>^7!)<^(f^+L. R\ R% R\ R'&t^R'i: Uri*. ^13055^^1 --^7 A. 
/U=|-'t7A^U±i— 9-C#lJ^LfraA^^(f ^>n. R''-Qm^tl^mmm^ -8 
a)T;U3^i>»<!: Lri*. P<5^;U;j-^i/. x5^/l/::j-^i/. zfuJdjl^yt^^iy. 

. ^y^^J\^:t^'>. T5/U:t^'>. VT 5/U:^4r'X ||-T5;U7|-^'> 

^i^/U7l-^e^. i->^;uix'j7P^^i/;u;j-^i^. ^:^^;U7l-^i^. -iy^zf 
^)l>t=^i^. m=^Zf^Jl^^^iy. n-7t<^^Jl^>t^iy. -rVTl-^^^/l/Tl-^i^ 
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[0044] urf*. h 'j :7x^;uexTX. h'j (o-jt^juy 

^(D h 'JT/U^/UeX^X-fb^!^ ; h'JX (2. 2. 6, 6-Th^pt5^/U^ 

;U=i— /U<!:(7>T/U=i^i^ h\ TIB [-fbS] Ic^-T— jtejC-e^^+L-ST/Uzi^ 
[0045] [^b8] 



i o-C-fcH,-|^0-R* 



[0046] ±t3(^) [ibs] ic:^f-jssiei^fcNt-SR\ R'&UR'tLxit. mmcD^^ 

[0047] #±li^U*— LXlt. mfilt. *flB^(DT/U=i^'> Rb^JKatl^lD 
iB^i^^^-r-S h'JXT;u=i^i^Rb^!fel-V5>T5B [1b9] Jz^-T-jiftiC-e^ 
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[0048] [IbQ] 





•0— c- 



[0049] ±iB [lb 9] ^z^^-«5=st?*t?$^^'S^&±m^iis&lS^b^!|*^^^3t^r. m' 

[0050] ^fc. ±IB(DCVDfflll3|^(C(*. ig-^^lcjj; . *^0J(7>r;U=l ^ri^ Rb 

^-jf^^fAtPajx^^uv^f ijzi— ;ux— T/u^. 1 8-j;^'^7>-6. i^iz-j? 
p^^'>;u-i 8-<;^'t7>-6. 2 4-j;^'t7>-8. i^i/^ n^^ri^/u-a 4- 

'j7^'j7>-8. ix/«^>y-2 4-^^'^>-8^(7)'^^'^>X— XT |> 
>exT5>. N.N' 5^;UX5^U>i/T5>. ixX5^U>h'JT5 
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^^■9-S>. 1. 1. 4. 7. 7-^>^^5^;Ui^XTU> h'JT5>. 1. 
1. 4. 7. 10. 1 0-^^+>-^5^/UhUX5^U>i^ h^5>. h'Jxh^ 

T-l2hi^^-2-y h^i^xT;u^(Di8->b- hxxi^;mx(*T-b^;uT-tr 
K>. 2. 4-^^-9->e?7l->. 2. 4->s::^^>i;7l->. s. 5-^::^^>e? 

[0051] ^^BM<Dmm(Dmm.:fDmt. ^n^mrjvzx^i^ ^it-^^ikU'S^m:^^ c 
[0053] ±sd(D^mmm:fjmt Lxit. msi<D%i;^mmm. mi^mm^. > 

[0054] *fc. ±iB(DJt«:^>±<b LT(i. mnii:^^ltmniS:^t^st\t.iS:^t^ 
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ISPg6*IlcJt%^^T-5 A L D (Atomic Layer Deposition) A^^lf ^>;K'i>o 

[0055] ±si<Dmi^mi!^t Lxit. sjj&sjt i&m^m) > J5js:i±;ti> m.m 

^^IrUSf^-r-SJaJt-efc-S 1 6 0°C\ik±^m-^ L < . 2 5 0°C-- 8 O 0°C^^ 
^ OP atim^L<. Zf^X^t:mm-r^i^'^\t. 1 0-2 O O O P aA^$f 

SJS&t/JSJ^Ii*lc<fcy=i>hP-/U-r^C<!:A<m3l5^o li«3iJS(*. 
D^li'&A^fc'5»(Z>-e> O. 5 5 O O O n m/^;!)^itf ^ L < . 1 1 O O O 

[0056] ^fc. ^m^M(Dmmo>mm.yjm\z^i^xit. mmmmom^. <*:ym$f^j: 
— xe$5gl+r4,J;t^o c<DJt-&(D;ajt(*. ji^4oo-i 2oo°c-e&y 

. 5 O O 0°CA^iT^ Ll^o 

Am-^mim. mm-/\y-^2xm'^mm. a^m-ex^xis^^ib!^. /\ 
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^^^m. tftyr^^^. tK^mim. %mm^. %:^-( v^m<o%'^iS^:^^ 

mmm 

[0058] \>XT. mm.m. mmm. mmmm'^^'ox:^n^^^w.\z.mm\z.m.m-t^o 

3!ife#iJ^^L. TIBhb^#iJ 1 (d:. *^0^(DT;U=i^i^ HMb^!^-e(*j£i:lMb^JKD 

[0059] imm.m ^ ] ^b^j^a No. 1 (Disit 

/^y — /UO. 6 8 fljiTK^lDiii^fTotc h/UX>5 0 0ml :BLXS-y- h U 

rt(0SJS^4°c(cLfc^. ctL(c|fcigh;ux>5 Cm I tmmtmmo. 1 

1 45mo I (DjI^jS^^T Lfco CO)!^. ^rtCOJUJS^ 3 0°CmT(C=l > 
hP— ;ULfco jST^ym. 1 2 0°C-C2 7B#FBia3SLfco JSJI&jiS^O. 2 

Ul^tzmm^tlW-KM'^ Lfco 2 5 - 3 O P a . ItHiSJt 1 O 8 - 1 O 9°C 

glcJ;ymM^^Tt^. «lfe^BJ;m^f#fco C(D**Mcfc^lHli|X^I*9 5%^ 
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[0060] (^«fM) 

(1) 7cm^«f (^JS^«f: ICP-AES) 

; 6 . 4 9 Mm% (MMi^ 6. 43%). Na; Ipp m^ji. C I ; 
5 p p 

(2) 'h-NMR (mm : a^>-if» (>r5*/Ui^^ h : ^SJt : Hflfe) 
(1. 46:d:12) (2. 18:s:24) (2. 27:m:4) (2 

. 53:m:4) (4. 44:m:4) 

(3) TG-DT A (A r 1 O Om I i 1 0°C/m i n ■9->:>';U 
S7. 762mg) 

5 0M%Md>SJS2 1 7°C 
[0061] [mit^J2] ^b^!|^N o. 2(DSit 

/U-2-:^P/^y — /UO. 6 8 7^/K fl^i7K^^!:a$^Tofc h;UX>5 O Om I 
JSt.Xfi-i^*J^M.O. 4 8 1 ^/U^ttii^^. IH*:M-'J't7A7b^5^^-r -S^-elS 
nLfzo ^l*3(7>?aJt^4°C(zLfc^. CttlC?^^ h;UX>5 Om I tmi^it 
mmo. 1 1 45mo I (Z>jg^jiK^/'ST Lfco C(D|^> ^P*3(DSJt^3 0°C 
JaJlTlc=i> hP— /ULfco jSTH^T^. 1 2 0°c-e2 7B#FBlilSSELfco 
j^^O. 2//m(D:7^/U^--e^aBLfc^. MUSSlc J: y ?§Ji<»r5fcSC&T 
)l^zi—}l^mi^tzm^M^Mf±M^ Ltzo 2 5 - 3 O P a . if TI;aJt 1 1 5 

[0062] i^mm) 

(1)7cm^«f (#M^«f: ICP-AES) 

; 6. 1 OMS% (Slilfite. O 4%) . N a ; 1 p p m^l^jgl. C I ; 
5 p p m^/S 
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(2) ^H-NMR : «^>-if» (^^i3J\.iyy h : ^«J^ : Hflfc) 
(1. 56:s:24) (2. 3 2 : s : 2 4) (2. 44:s:8) 

(3) TG-DT A (A r 1 O Om I /m i 1 0°C/m i n^U. V'^'^Jl^ 
m.9. 1 9 9 m g) 

5 o Mm^Mii^i^m. 2 3 3 °C 

[0063] mi^m3-\ it-k^No. ^3(Dmm. 

) — - 2-ZfU/iy —)l.O. 1 OOmo U flS^TK^S^fTO fc^i^ U 

>6 Om I ^^u^ 1 -i^^5^;i/T5>'-2-^5^;u-2-:/p/^y — ;uo. 6 O Om 
o I $}STL. M^±'r^2-zfn/W—}\^^m^Ltj:ii<P>. 1 4 0°C-e8B#FBl 

5--2 8 P a. ±^TI;ajSl 5 4 1 5 0°C(7) ^ ^ 3 ^>lRlfe/1S<*^l|R 

i*:^»fco c©igm<fc^iiiiUi^(*9 3%-efcofco nib^tzm^mmT^mt 

t ^ T (D^*f fit ^ Ji-IT ic^-r o 

[0064] i^mm) 

(1) 7cm^«f (#JS^«r: ICP-AES) 
/\y-^M.;28. 2MS% (SlllfiS2 7. 7%) 

(2) ^H-NMR (mm : *^>-l?» (>!r5*/Uv^ h : ^MJt : Hil[) 
(1. 45:s:24) (2. 36:s:24) (2. 53:s:8) 

(3) TG-DT A (A r 1 O Om I /m I 1 0°C/m i n ■9->:^/U 
S7. 6 9 5m g) 

5 O mm%m.'P)^^ 2 5 O °C 

[0065] mmm i ] smib^!KDa>ia^ib^<si4i¥fiiii 

±5BSgit^5iii ■e#e>tLf=^b^!^N o. n ^h^xh^'>e/^> (teo 
s) st;feiTic:^-rtt:i^ib^!K!ii icoiNT. mmiti^m^o^m^n-ofzo 

it-^^No. 1 &i;j±$j^'|b^!K!l 1 lCOl^r(*. 3 0°CAnP> 1 0°C/^(7>#ja 
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i^jt. nmmm ci oom i/^) n^T<DmMmmz^^^^m^^ (t 

G-DTA) ^ni\ DT A<D§^mtf—<^ h'^yZf<DUm&lS4-5O°C0m'^^ 

^^x^mmtw^L. 5oo°c-ei^TOiiL. mt^m<Dmm^m.mLfz 

[0066] [-fblO] 

Si— (— 0— C— CH— 0 — )t 
[0067] [*1] 











it^m No.i 


205°C 


12.8 V.A% 


13.8 Ka% 




217X: 


5.0 Sfi% 


13.5 K»% 


TEOS 




0 «S% 


26.3 K»% 



[0068] ±iB^i cfey. -(b^ii^No. 1 <!:ifc$j£ib^j|^i t^ttm.-t^t. mmtf- 
5 o°c(z>^»iz-DiN-c(*. -fb^j^N o. 1 (is i o Lxommm^j&i^m. 

2 

xi^^ ^ tibmmx^tzo 
[0069] [M^j2] /sy-^M.it'^f^ommt^mmm 

±tmj^m3xmi^tLtzit-^<WiNo. i 3;Ru:mTic:^-r itmib^Ji^aiz 
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[0070] [^b11] 

Hf— {— 0— C— CH2— 0 — )4 
[0071] [^2] 











it-^^ No. 13 


256°C 


30.1 


32.7 


itmt^^ 2 


27rc 


18.2 


30.2 



[0072] ±iBa2ct:y. ib^j^No. 1 stttrnt-^^zt^itwi-r^t. mmtf 
h»y^^col^r(*. -fb^^iNo. 1 3(*tfc^ib^!K!i2<fey ^i^g^a-efc-s 

2 

[0073] [i¥WJ3] 3^*^b^!|^a)»^<^14i¥iaii 

1b^!K8No. 1 &l;2MUJ|CJ^iT^C^■rtb^'lb^^^3|CO^^r. m^KM 

jSffiL-C. 1 2 0°C&Utl 5 Cclc^jlt-SHmff^^mLfco iiS^^a3(z 
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[0074] litW 

Si— {— O-CHj-CHj— )4 
[0075] [^3] 







120t:cO^^BE 
(Torr) 


(Torr) 


it-^n^ No.l 


LogP(Torr)= 1 2 .9 7-5302/T(K) 


0.301 


2.73 


it-^H^ No.2 


LogP(Torr)= 18.65- 7562/T(K) 


0.256 


5.93 


ttm^t^^ 3 


LogP(Torr)=13.93-5842/T(K) 


0.116 


1.32 



[0076] ±iBa>^3d:y. -jSSie (I) izisi-)-^Mfimm-c^&^^mm<D7j\y=i=^ 

[0077] [ifwj4] /sy-'^Ait'^^om^^mm 

it-^^ No. 13 RU\i^Tlz^-rit^^t■^>m 4 lzot^r . ±s&mmm 3 

ji^^>%^TV<D^mm^m ctg-dta) ^n-^tzt:!^. ifea)^^(cj:y 

it^'^No. 1 3|ZOl^r(D3g^^^4(C:^■ro 
[0078] [1b13] 

Hf— (— O-CHj-CH— )4 



[0079] [*4] 
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(Torr) 


200''C(Z5S^iE 
(Torr) 


it^m No. 13 


LogP(Torr)=13.46-5963/T(K) 


0.231 


7.13 



[0080] ±tB(Da4j:y. -JilgiC (I) \zmf^Mti</\y-'t?AX*&^:^mBM<DT 

V ommnt Lxit^mv^-otzo 

[0081] [SIJfB^5!l1] 

^sAM p p m7|^j^a>?§J«$#fco C(D^J«5 0 0m I IZ-lb^il^No. 2^ 
O. O 2mo U -fb^J^N o. 13^0. 1 m o I T/U if >SlSSET-eiB^ L 
ram-/\:7^'t7A(D*'5?^/UV— X$#fro ^1 (^^■rcVD^S&tX±5B 

^-fbMjUJt : 1 7 0°C. mn^m : 2 Om g/':$i'. J5C5/±:t) : 6 6 7 P a 

> ^J^B^m : 2 O^. &m^^ : 4 5 0°C. 'JTAr : 200sccm 

> Jt«^(DT-— : ^ifeSSE* 1 OOsccmifeO 0°C-e 1 

JUJl : 6 3 n |aj?Ki± (^;U) :Hf/Si=1. 00:0. 17 
[0082] [||ffi^5lj2] 

■e. MgtW-l 0W=%3tUJ|ISI^1 OS«%^*'i/ hU. ll®3^«^^^l^7K 
^mt^^^ P pm*JK(D?gi«^f#yto ^(Dj^jl^S O Om l IZ-fb^il^N o. 1 ^ 
O. 0 2mo U "rh^^X (1 -P* h^i^-2-y 5^/U-2-:^P7K^i^) /\:7 

--j^A^o. imo I T;u=r>§iSiET-eBB#Lr^3fe-/\:7^'t7Aa)*'j;T;u 
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(mm 

%itmU^ : 1 7 0°C. ^n^m. : 2 Om 6/:$^^. ^f^Ktl : 6 6 7 P a 

> Sf&B#FHl : 3 O^. : 4 5 0°C. ^-V 'JTAr : 200sccm 

Jt%^a>T-— ;u^i^ : MM^m 1 oosccmcfeo o°c-e 1 

mil : 9 8 n m. S^JiEtk (^/U) :Hf/Si=1. 00:0. 22 
[0083] lit^m 1 ] 

1 P P m*ji(DJtJ«$»fco C(DjigJ«5 0 0m I ICTh^^X ( 1 
h^i/-2-pt5^/U-2-3^P7K^i/) ^I^^O. Imo U T h^^X ( 1 

h^i>-2-;>tT;U-2-^P7K^ix) /\^-'t7-^^0. Imo I T;U=f>^/7S 

vDS^$ffll^■c. i/'j=i>'^x/\±icKJiTa>lfefl^-e. ±BBii:^ffi*<7^;u 

(^#) 

^'fbM;:ajt : 1 7 0°C. m4SSE» : 2 Om g/^. J5J^:|±;b : 6 6 7 P a 
. RJtm^ .3 0-^^ »l5;SJt : 4 5 0°C. ^-vUTAr : 200sccm 

> m.m^<D7-—)\^mi^ : mm^m 1 O O s c c mip 6 O 0°C-e 1 O^ 

jliJ5 : 8 7 n m. liJiEtk :Hf/Si=1. 00:0. 05 

[0084] [IIWJ3] 
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3^0. ImoU h ( 1 f^;UT5y-2-^T;U-2-^P7K^i^) 
h'J't^A'Ib^Jl^^O. 0 3 mo I T;U=r>m3ST-C:aB^Lr/N7'-'^7A- 

%it^Um. : 1 7 0°C. ^n^m : 2 Om g/^. SCSII* : 6 6 7 P a 
. J5t&B#FHl : 3 05>. **5;aJt : 4 5 0°C. : 'JT:«X ; T/U=r>2 O 
O s c c m> ^-Ibl^J X : MM 3 O O s c c m 

jjgJl : 1 O O n m. jSfinfeit (^/U) :Hf/Y=1. 00:0. 2 5 
[0085] ilBlliS^1 1 - 3 -CI*. Slll^f^J^Kll*'4(D3^Ii^E<^^#^);t^-S^JIi(7>mi^K.i:3!)^*cfc 

[0086] ;*;^B^(DT;U3^i^ hMb^J|^$^Wr'S*IIWa)jilli}l^^ffill3|i4^fflt^'S 
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